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WHY   WATER   AND   OIL   DO   NOT   MIX
Water and oil do not mix because the water molecules are polar, and
the oil molecules non-polar. If we shake up oil and water together we
get a sort of momentary mixture, but as soon as we stop shaking, the
polar molecules of water attract one another and so come together. Very
soon the whole of the water is in one mass, leaving the oil in another
mass.
Alcohol, like water, has polar molecules, and so water and alcohol
readily mix. If we stir up the two liquids together, a molecule of water
will attract another water molecule or an alcohol molecule indifferently,
and so the mixture is maintained.
X-RAYS AND CRYSTALS
The molecules in a liquid can slide about, and sometimes there is a
very rapid interchange between one part of a liquid and another. In
a solid the molecules are more fixed. They do oscillate, but they have
not the same freedom of movement as in a liquid.
In crystals the molecules are not merely fixed in place, but they are
regularly arranged. Sir William Bragg was one of the earliest physicists
to inquire into the structure of crystals. He used X-rays in his
investigations; these are light waves of very short wavelength, shorter
even than the ultra-violet rays. X-rays are obtained by allowing
cathode-rays (streams of electrons) to strike a target. By examining
how X-rays are reflected and refracted by crystal surfaces Bragg was
able to deduce the structure of the crystals.
One of the simplest crystal structures is that of sodium chloride
(common salt). Each molecule consists of an atom of sodium and an
atom of chlorine. When common salt is dissolved in water there is no
special arrangement of the atoms. Each sodium atom is loosely attached
to a chlorine atom, but there are frequent interchanges.
In a crystal of common salt there is a definite arrangement of the
atoms. Each sodium atom has six atoms of chlorine arranged round it
symmetrically, and each chlorine atom has a similar arrangement of
six sodium atoms round it. If we think of a cube divided into smaller
cubes, and then imagine an atom at each corner of each cube, we shall
get the arrangement. The atoms are alternately sodium and chlorine
in every direction.
This is one example of many possible arrangements of atoms and
molecules. It is a general rule that the atoms in a crystal are distributed
in such a way as to pack themselves into the least possible space, thus
giving what is called a close-packed structure.
HOW   GASES   SPREAD   OUT
Gases are at the other extreme from crystals. So far from the atoms
and molecules being fixed in position they are free to move, and do
move with great rapidity, so that there are constant collisions. A gas
spreads out so as to nil all the available space. This happens even when